Interactions of cyclic adenosine monophosphate, brain-derived neurotrophic factor, and glial cell line-derived neurotrophic factor treatment on the survival and growth of postnatal mesencephalic dopamine neurons in vitro.
The survival of rat postnatal mesencephalic dopamine (DA) neurons in dissociated cell cultures was studied by examining the combinatorial effects of dibutyryl cyclic adenosine monophosphate (db-cAMP), glial cell line-derived neurotrophic factor (GDNF), and brain-derived neurotrophic factor (BDNF), as well as selective inhibitors of protein kinase A (PKA), and mitogen-activated protein kinase (MAPK). Postnatal DA neurons were maintained for 14 days in vitro, and were identified by immunohistochemistry using tyrosine hydroxylase antibody. The survival and growth of DA neurons was significantly increased by the inclusion of either >100 microM db-cAMP or 10 microM Forskolin plus 100 microM IBMX in the culture medium. Neither 10-50 ng/ml GDNF nor 50 ng/ml BDNF alone significantly increased DA neuron survival in vitro. However, the combined use of GDNF and BDNF did increase DA neuron survival, and the addition of either db-cAMP or IBMX/Forskolin to media containing these neurotrophins markedly increased DA neuron survival and growth. The cAMP inhibitor Rp-cAMP, the cAMP-dependent protein kinase A inhibitor H89, and the MAP kinase (MAPK) pathway inhibitor PD98059 significantly reduced the survival of DA neurons when applied alone in the absence of added growth factors. Application of GDNF plus BDNF, or db-cAMP significantly protected the DA neurons from the deleterious effects on survival of either 20 microM H89 or 20 microM PD 98059. The results suggest that BDNF, GDNF, and cAMP produce convergent signals to activate PKA and MAPK pathways which are involved in the survival of postnatal mesencephalic DA neurons in vitro.